Aim: To evaluate medical records from patients who had maxillofacial infections between August 2002 and May 2010. Methods: Analysis of 157 patients' data looking for epidemiology, causes of the infection, type of treatment established and complications. Results: 113 patients had odontogenic infections and 44 had non-odontogenic infections. The white ethnicity was the most affected (64.33%), prevailing the men (53.5%). The odontogenic infections occurred mostly at the mandible (55.74%), involving the posterior teeth (82%). Dental decay was the main etiology (90.90%). The most affected facial anatomic region was the submandibular (42.85%). Surgical treatment was required in 76% of the cases. Conclusions: Maxillofacial infections should be treated as soon as possible. Even without culture and antibiogram results, it was possible to treat the infection and to reestablish tissue function.
Introduction
Maxillofacial infections are not rare and could be considered as a public health problem due to their great potential of spreading to important and vital anatomical structures, such as the respiratory system and mediastinum, increasing the risk of septicemia and death for the affected patients [1] [2] . Usually those infections are limited and easily treated 3 . However, there are cases of fatal outcomes due to airway obstruction, since they can progress rapidly if not adequately treated 3 . Maxillofacial infections (MI) are characterized as polymicrobial, endogenous, opportunistic, dynamical and mixed (aerobic and anaerobic bacteria) 4 . The literature shows that MI affects mainly male patients either in adult or child populations. The odontogenic infection (OI) has multiple possible triggering factors. It could be related to dental decay, periapical and/or periodontal abscess, pericoronitis, pulpitis, osteitis, apart from others [5] [6] [7] . Peterson et al. (2002) 3 point out two major causes for the OI, the periapical (due to pulp necrosis and subsequent bacterial invasion) and the periodontal (as a result of periodontal disease) that allows inoculation of bacteria into deep tissues.
Studies concerning the facial infections are needed to evaluate the treated population and to upgrade whenever required the initial evaluation and treatment in order to improve the results. These studies are also an important contribution to the expertise education [8] [9] . The aim of this study was to evaluate retrospectively the epidemiology, treatment and complications of the MI in patients who presented odontogenic or non-odontogenic infections in hospitals treated by our team of surgeons in Ribeirão Preto, SP, Brazil, between August 2002 and May 2010. The medical records of all patients who presented MI of odontogenic or nonodontogenic cause during the aforementioned period were revised and included in this study, without any kind of distinction. The only exclusion criteria were incorrect or incomplete records.
Material and methods
Medical records of 157 patients were evaluated. The following data were collected: gender, age, race, first evaluation date, intervention date, medical history, addictions, dentition, oral hygiene, etiology, signs and symptoms, affected facial regions, adopted therapeutics, discharge date and complications, such as dehiscence, need for reintervention or medication change and residual scars.
For patients whose treatment required surgical intervention, it was performed by the following procedures: removal of the etiologic agent, puncture and aspiration of the affected area, incision and drainage of the cellulitis and/ or abscess, necrotic tissues debridement and abundant irrigation with saline. Penrose and irrigation drain insertion was done and the drains were kept for at least 48 h. The harvested secretion was sent for microbiological analysis for all patients who required surgical intervention, but all culture and antibiogram results were negative. Empiric antibiotic therapy was prescribed for all patients. The first choice for antibiotic prescription was amoxicillin associated to clavulanate with the dosage of 1 g every 6 h, by intravenous administration during the hospital stay. However, in the initial years of this study were found records describing the use of cephalothin associated to metronidazole, by intravenous administration every 6 and 8 h respectively, because the amoxicillin/clavulanate was not a standard drug at the hospitals back then Preoperative image exams were obtained providing radiographic diagnosis for the infection cause; the main exams were the postero-anterior mandible radiographs and in more severe cases computed tomography scans were provided. Surgically treated patients received saline irrigation through irrigation drains previously inserted at the infection site, twice a day until secretion was reduced. These patients were discharged after the involution of the infectious signs and symptoms and improvement of the systemic medical conditions. At discharge time the drains were removed and the patient maintained the use of antibiotic medications by oral administration until completing seven days after surgery
The follow-up protocol was weekly until completing one month postoperatively, and after that it was scheduled once every month, for at least 6 months. However, this protocol was not followed in all cases, because some patients did not return.
The data were collected by a single examiner and tabulated for analysis in Microsoft Access® 2007 software, then the data were shown in tables and a descriptive analysis of the results was done. The authors also state having read the Helsinki Declaration and following its guidelines in this investigation, and that none has any kind of conflict of interest.
Results
The medical record data collection revealed that, out of the 157 patients that were affected by facial infection, 113 cases had odontogenic cause (72.15%) and 44 patients presented nonodontogenic infection (27.85%). Men were the most affected (53.5%), while women were less affected (46.50%). Caucasians were more affected by the facial infection (64.33%), followed by the brown (23.41%), black (7.64%) and Asian (0.63%) populations. The records revealed 3.99% files without ethnicity data.
When the odontogenic infections were evaluated regarding the affected dental arch, it was verified that the mandibular arch was more affected (55.73%) in comparison to the maxillary arch (44.26%). The permanent dentition was more affected by the infectious process (87.34%), followed by the primary (4.43%) and mixed dentitions (3.79%). Posterior teeth were the most related to odontogenic infections (82%) compared with anterior teeth (18%).
The involved teeth were recorded in all cases and the left mandibular third molar was most often related to the odontogenic infection (13.63%), followed by the left mandibular first molar (11.3%), 48 (7.14%) and left mandibular second molar (6.49%).
Regarding the side of the facial involvement it was verified that the left side was most frequently affected (56.75%), followed by the right side (32.97%) and both sides at the same time (10.27%). Evaluating the facial spaces affected and the respective tooth, it was found that the submandibular space was the most affected due to the left mandibular third and first molar ( Table 1 ). The canine space (10 cases) and the oral vestibulum space (8 cases) were the most affected when the infections were from the anterior teeth ( Table 2 ). The oral space (5 cases) was most commonly involved when the infection originated from the premolars, followed by the canine and submandibular spaces with 3 cases each (Table 3) . Usually the deciduous teeth were related to oral vestibulum region infections (Table 4) .
About half of the evaluated patients presented very bad oral hygiene during the initial clinical examination (50.63%), 18.98% of the patients presented regular oral hygiene and only 22.78% presented good oral hygiene. Dental decay was the main etiologic factor for the odontogenic infections (90.90%), followed by unsatisfactory root canal treatments (4.54%), pericoronitis (3.24%) and post-extraction complications (1.29%) (Figure 1) .
Surgical treatment was used in 76% of the cases and nonsurgical in 24%. From all the surgically treated patients, 63% had the procedures done under local anesthesia and 37% required general anesthesia. The patients managed with general anesthesia were hospitalized for 3.52 days in average, with 2.90 days from the surgery to the hospital dismissal. The follow-up of these patients was in average 30 days.
Relative to the drain, penrose drain number 1 was used in 38% of the cases. In 33% of the surgically managed patients no drains were used, and the association of penrose TEETH *  TOTAL  16  17  18  26  27  28  36  37  38  46  47  48   Submandibular  0  0  0  0  0  0  8  3  9  4  6  5  35   Buccal  2  0  0  3  1  2  2  3  0  3  3  1  20 Sublingual Table 2 . Table 2 . Table 2 . Table 2 . Table 2 . Facial spaces affected distribution and the respective anterior teeth that was the cause of the infection. Table 3 . Table 3 . Table 3 . Table 3 . Table 3 . Facial spaces affected distribution and the respective premolars that was the cause of the infection. drain and irrigation tubes (number 12) was used in 29% of the cases. That association was used in the most severe cases where saline irrigation through the drains was required and it was removed as soon as the secretion diminished. Some patients reported paresthesia, and out of them 60% complained about the mentual nerve area and 40% about the infraorbital area; none of the patients complained of long lasting paresthesia.
The association of amoxicillin with clavulanate was the more often applied antibiotic drug therapy (29.74%), followed by the association of cephalexin and metronidazole (25.94%) and amoxicillin and metronidazole (15.82%); other associations or isolated antibiotics were applied in some cases (15.82%).
In this sample there was only one case in which reintervention was necessary for a new surgical incision and drainage of the facial abscess. Complications like dehiscence, need for drug change and hypertrophic scar or even keloid at the incision site, were not observed in this study.
Discussion
In this study, men were more affected (53.33%), which is in agreement with the findings in the scientific literature. Although the reason is unclear, Dodson et al. (1989) 10 reported that the male gender has greater tendency to suffer facial and neck traumas, which could lead to an exacerbation of chronic processes. They usually have a worse hygiene condition than women, beyond the fact that men neglect more often light infections in the mouth and face.
Indresano et al. (1992) 11 has estimated that 80% of the population have at least one third molar and they are commonly associated to complications such as pain, swelling and decay, being one of the probable causes of deep facial space infections. In this study it was verified that the posterior teeth were the main responsible for odontogenic infections (82%), especially the posterior mandibular teeth, among which the left mandibular third molar was the most affected (13.6%). This is probably due to the higher difficulty in brushing and cleaning the posterior teeth. Decay was the cause for 90.9% of the odontogenic infections, as previously described by Flynn et al. (2006) 12 -13 who reported it as the main etiologic factor (65%).
Another reason for the number of decayed teeth could be a social problem found in this country. Amaral et al. [12] [13] . According to this criterion the patients selected for hospital admission are those who presented big swelling in one or more deep facial or neck spaces that could be lifethreatening due to the proximity of vital structures and/or airway obstruction; body temperature over 38.5 °C; need of previous concomitant systemic disease control and need of surgical treatment under general anesthesia.
The hospitalization period was in average of 3.52 days (time between the admission and the discharge), a period quite similar to the one found by Krishnan et al. (1993) Table 4 . Table 4 . Table 4 . Table 4 . 18 the main objectives of the facial infection treatment are: pain relief, function recovery, vital structure preservation, to prevent flare or relapses and to limit the incapacity period. In the present study the surgical treatment was performed in 76% of the cases and was made in order to extinguish the etiologic agent, puncture and aspiration of the affected area (for secretion examination by culture and antibiogram), cellulitis and facial abscess incision and drainage, necrotic tissues removal, abundant saline irrigation, drains and irrigation tubes insertion and daily dressing. Nonsurgical treatment was adopted in 24% of the total cases, usually where the infection was chronic and limited.
All patients included in this study had complete resolution of the infectious disease and perfect reestablishment of the affected tissues. This agrees with Wang et al. (2005) 2 who stated that microbiologic culture and antibiogram do not seem to be clinically useful; probably because the surgical treatment performed adequately and the previous knowledge of the microbiology involved in facial and oral infection sites lead to an empiric choice of antibiotic medication that could be employed with a considerable confidence level the antibiotic medication choice must follow four criteria. First, the antibiotic must be effective against all the microorganisms that are usually responsible for facial infections. Second, the medication should have a limited spectrum, when possible, in order not to interfere on the normal microbiota of the patient. Third, the antibiotic must be as less toxic as possible and fourth, the drug must be bactericidal, because the patient affected by facial infection could be defenseless and the bacteriostatic antibiotics could lead to a slow recovery. Rega et al. (2006) 16 state that the penicillins still are the empiric first choice antibiotic for odontogenic infections, due to their effectiveness, minimal side effects, low cost, good patient tolerance and easy accessibility.
Other authors state that basic beta lactum antibiotics are key antibiotics to start treating odontogenic infections, as these infections are predominantly of gram-positive aerobes [19] [20] . On the other hand, some authors 21 described the organisms causing infection as aerobes (68.2%), mixed (13.6%) and anaerobes (9.1%), and they state that according to their results the microflora-causing maxillofacial infection did not change, and penicillin remains the drug of choice in treating these infections 21 . Only in one case the reintervention was needed in this sample, and it was the single complication found by the authors in this study. It was the case of a woman (53 years old) who used chronic steroids, and probably had the organic defense capacity decreased due to the immunosuppressive properties of the drug. Additionally, for infections with special difficulty to treat, fungal contamination should be investigated 22 . Based on the results, the authors concluded that the facial infections should be promptly treated by proper antibiotic therapy and surgical management; and even without the results for culture and antibiogram the authors achieved success in all facial infections treated.
